CHLORINATION.                                              313
falling on ore which has been wetted with acid, gives off copious fumes of chlorine before the cover-plate can be screwed on.
The amounts of bleaching powder and sulphuric acid added depends on the composition of the roasted ore. There must be a considerable excess of chlorine at the end of the treatment. The chlorine required varies from 3 to 10 Ibs. per ton of ore. At the Valley Custom Mills, Cripple Creek, 100 to 200 Ibs. of bleaching powder (yielding 30 to 33 per cent, of chlorine) and 300 to 400 Ibs. of sulphuric acid of 60° B. were used in 1905 per barrel charge.1 The equation representing the action of the acid on the bleaching powder is usually given as follows :—
CaOCla + H2S04 = CL> + CaS04 + H20.
Less chlorine is given off than is shown in the equation, as bleaching powder usually contains only from 25 to 35 per cent, of fct available " chlorine.
The barrel is revolved at the rate of 4 or 5 up to 12 revolutions per minute for 3, 4, or sometimes 6 hours. The chlorine must be present in excess, and this is ascertained from time to time by holding a rag wetted with ammonia solution opposite a small valve which is opened momentarily.
It was generally supposed that the gold would be cleaned by attrition, and in particular that silver chloride, formed by the action of chlorine, would be rubbed off the surface of particles of native gold-silver alloys, and clean surfaces of gold would thus be continually offered to the attack of the chlorine.
Hofman and Magnuson,2 however, have shown that there is a limit to this action, if it exists. They found that with pure gold and quartz grains an excess of chlorine in a rotating bottle dissolved pure gold a little faster than gold containing 10 per cent, of silver. The alloy gold 80, silver 20 was almost as readily dissolved by a supersaturated solution of chlorine as pure gold, but the alloy gold 70, silver 30 was acted on much less rapidly. The solvent power of somewhat weaker solutions was far more seriously interfered with by the presence of 20 per cent, of silver in the alloy.
After the chlorination is complete the barrel is stopped, so that the filter assumes a horizontal position; the hose is attached to one of the outlet pipes, and after waiting for a few minutes to allow the pulp to settle, as recommended by Kothwell, the discharge valve is opened and the solution allowed to run out, the pressure of gas left in the barrel being enough to start the leaching. A hose is also attached to the inlet pipe, and water is pumped in under a pressure seldom exceeding 40 Ibs. per square inch, the air in the top part of the barrel being compressed and forming an elastic cushion. By washing in this manner, no chlorine is allowed to escape into the building, as it is all absorbed by the water. If necessary the leaching is suspended at intervals, and the barrel is again revolved for a few minutes, so that its contents are thoroughly mixed-up together again. In this way the formation of permanent channels in the ore is prevented, and perfect leaching is ensured. The wash-water coming from the barrel is tested for gold with sulphuretted hydrogen. The full charge of ore is said by Bothwell to occupy a depth of 38 inches on the filter in his 121-ton barrel, and the average time of leaching to be 2| hours. The amount of water required for leaching is about 120 gallons per ton, besides the 100 gallons per ton contained in the charge.
1 Gowland, Non-Ferrous Metals, p. 214.
* Hofman and Magnuson, Trans. Amer. Inst. Mny* E-ng., 1904, 35, 948.

